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Use of a New Concept Inventory to Identify Misconce  ptions
in Thermal and Transport Sciences

Ronald L. Miller
Chemical Engineering Department
Colorado School of Mines

Building on the proven success of the Force Concept Inventory, we have developed a
concept inventory instrument to identify engineering student misconceptions in the
thermal and transport sciences (i.e. fluid mechanics, heat transfer, mass transfer,
thermodynamics). In this presentation, | will describe the process of identifying important
and robust misconceptions in these disciplines, developing multiple-choice questions
which assess the presence of the misconceptions, and field testing the instrument,
known at the Thermal and Transport Concept Inventory (TTCI). Important findings about
specific misconceptions based on TTCI beta test data will also be discussed in terms of
relevant cognitive theories of concept formation. As time permits, we will also discuss
how concept inventories can be used for formative assessment in engineering and
science classes and other potential assessment applications for these types of
instruments.

Biography for Dr. Ron Miller

Ronald L. Miller is Professor of Chemical Engineering at the Colorado School of Mines
where he has taught chemical engineering and interdisciplinary courses and conducted
education research for over twenty years. He has received three university-wide
teaching awards and has held a Jenni teaching fellowship at CSM. He has received the
Corcoran and Wickenden awards (best papers) and the Helen Plants award (best
workshop) from the American Society for Engineering Education. His current research
interests focus on assessing and repairing robust engineering student misconceptions in
thermal and transport sciences.

He has received grant awards for education research from the National Science
Foundation, the U.S. Department of Education, the National Endowment for the
Humanities, and the Colorado Commission on Higher Education. Dr. Miller is chair of
the Colorado School of Mines chemical engineering department assessment committee.



Use of the Force Concept Inventory to Identify Alt  ernate Conceptions
in Introductory Physics

Luis Perez
Math-Physics Department
University of Puerto Rico at Cayey

The Force Concept Inventory has been developed to assess student understanding of
the most basic concepts in Newtonian Physics and the total score is a measure of the
disparity between student concepts and the Newtonian force concept.1 The instrument
has also been used to evaluate the effectiveness of instruction.2 In this presentation, the
most common alternate conceptions found among UPR Cayey science students will be
described. FCI data will be analyzed to show the persistence of alternate conceptions
even after taking the Introductory Physics course. Findings will be discussed in terms of
the mental model theory. Ideas will be provided on how to use the results for formative
assessment and curriculum improvement.

Biography for Luis Perez

Luis Perez is Professor of Physics at the University of Puerto Rico - Cayey where he has
taught introductory physics and physical science courses for over twenty five years. His
current research interests focus on assessing student alternate conceptions in the
introductory physics courses and developing strategies and educational materials to
challenge and change student alternate conceptions. He has received grant awards for
education research from the National Science Foundation, the U.S. Department of
Education, and the Puerto Rico Council on Higher Education.
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Calibrated Peer Review™ —
A Writing and Critical Thinking Instructional Tool

http://cpr.molsci.ucla.edu

Arlene Russell
Department of Chemistry and Biochemistry
University of California at Los Angeles

Calibrated Peer Review™ (CPR), a discipline-independent, instructional management
tool enables an instructor to make frequent writing assignments that probe student
understanding of concepts without increasing instructional resources for grading. In a
Calibrated Peer Review assignment, students write short essays on a specific topic.
Guiding questions focus both the direction that students should take in organizing their
thoughts and encourage critical thinking. After electronic submission of the essays,
students review “calibration” essays, which train them as reviewers. When students
have demonstrated they are competent reviewers, they review three anonymous essays
written by their peers and finally their own essays. To launch a “CPR Assignment,” an
instructor selects an assignment, creates a class list, and sets the due dates for essay
submission and assignment completion. Instructors have a rich set of feedback on
group or individual student progress and performance. Studies of the impact of CPR
assignments have examined student performance on course exams, student writing and
reviewing skills, and student attitudes to this new form of learning.

Biography for Dr. Arlene Russell

Arlene Russell is a Senior Lecturer at UCLA in both the Department of Chemistry and
Biochemistry and in the Department of Education. She has been active in Chemical
Education for over 30 years. She was a co-Pl on the Molecular Science Project under
which the Calibrated Peer Review™ program was developed. Since 1999, she has led
more than 50 CPR workshops for over 700 faculty from community colleges through
research universities and has implemented CPR in classes varying in size from 14 AP
high school students to 320 UCLA freshmen. She has been involved in national
assessment activities for 25 years as chair of the California Chemistry Diagnostic Test
committee, which develops and validates a national test for placement of students in
entry—level college chemistry courses. At the graduate level she teaches technical
writing and a seminar in Issues in Teaching in Higher Education for science graduate
students and post-docs who are planning on academic careers. She is science director
of the eight-year old Science Teacher Education Program at UCLA and co-teaches the
science methods classes with Physics and Biology faculty. In 2005, she was asked to



serve as the UCLA faculty director for the statewide Science Math Initiative, which is
committed to increasing the number of highly qualified science and mathematics
teachers in California. Her work in science education has been recognized by awards
from the New York Film and Television Association for excellence in science videotape
production; the Smithsonian Institution for her educational innovation using technology,
the Chemistry Manufacturing Association for her outstanding college chemistry teaching,
and the UCLA Brian Copenhaver Award for Innovation for Teaching with Technology for
the development and implementation of CPR. Her bibliography includes 35 print
publications, 47 multimedia productions, and 77 invited papers and lectures



Improved Student Retention and Timely Graduation vi  a “Plus Two”

Peer-Led Team Learning

James E. Becvar
Department of Chemistry
University of Texas at El Paso

The Chemistry Peer Leader Program at UTEP received the Texas Higher Education
Coordinating Board STAR Award for 2006. The “Plus Two” Peer-Led Team-Learning
(PLTL) curriculum innovation in first semester general chemistry has dramatically
improved student success, retention, and graduation in the science and engineering
disciplines by substituting two hours of Workshop: small-group, active learning guided by
an undergraduate STEM student (Peer Leader) for one hour of large section lecture per
week in the three-credit-hour course. Since fall 2000, the C-or-better passing rate
improved from the historic average near 53% to the current rate near 74%, translating
into an additional 160 students successfully progressing each year into their science,
engineering, and mathematics majors. Retention of students for the four semesters
subsequent to the “Plus Two” PLTL innovation improved from 70% to 75% comparing
pre- and post-intervention cohorts. In addition, the number of students who received
undergraduate degrees within nine semesters subsequent to the first semester general
chemistry course jumped from 33% to approximately 45%.

Biography for Dr. James Becvar

Dr. James Becvar has been with the University of Texas at El Paso for the last 29 years. He
currently holds the position of Associate Professor in the Chemistry Department.

Dr. Becvar obtained a PhD in Biochemistry from Harvard University. During his professional
career he has received numerous awards, among them, the John R. Bristol Award for
Excellence in Science Teaching, which he received twice, in 2003 and 2006; the Star Award in
2006 from the Texas Higher Education Board for the “Peer Leader Program in Chemistry”, and
the 2007 Distinguished Award for Teaching awarded by the College of Science of the University
of Texas at El Paso.

Current research investigations center on developing the Lumitection Analysis method: Using
luminescent organisms for chemical and biochemical prospecting for new biologically active
compounds, and for identifying individual toxins and metabolically inhibitory substances in
synthetic preparations and environmental samples. He has obtained several patents for this
work.



Since 2000, Dr. Becvar incorporated at UTEP the peer-led team learning model into the first
semester of the general chemistry curriculum at UTEP. As a result of this continuous effort,
performance in this gatekeeper course has markedly improved: from a success rate in the mid
50" percentile to about the 74™ percentile.

Dr Becvar is also extensively involved in outreach activities with local schools. He developed the
Chemistry CirCus, an outreach activity designed for middle school students, consisting of a
sequence of chemical vignettes designed to involve the audience in activities as they learn about
chemical processes. Over the past 20 years over 25,000 students and 500 teachers, from
across the State of Texas have benefited from this activity.

For more than fifteen years Dr Becvar has been the Faculty Advisor for the American Chemical
Society Student Affiliates chapter at UTEP. Many of these Affiliates have participated as Peer
Leaders in the general chemistry Workshop program.



Tutoring and Mentoring:
A One-to-One Supportive Learning Environment

Prof. Rosita Baez Galib

University of Puerto Rico at Cayey

The Chem-2-Chem (C2C) tutoring—mentoring program was designed and implemented
at the University of Puerto Rico at Cayey to increase student retention and help students
achieve successful General Chemistry course outcomes. Since its inception in August
1997 this program has provided a supportive learning environment designed to address
students’ academic and emotional needs in a holistic way. Advanced chemistry students
offered peer-led, personalized, and individualized learning experiences through tutoring
and mentoring to students enrolled in the General Chemistry course. In 2003 the C2C
Program was expanded to other academic areas and renamed as the Student Support
Center, sponsored by a U.S. Department of Education-Title 5 Cooperative grant. The
integration of friendly and humane attitudes with the academic development strategies
creates a supportive network that makes the courses more approachable to the
participating students. Final course grades of participating and nonparticipating students
have been collected from the official class lists offered by the Registrar’s office and the
academic performance of both groups was analyzed. Results show a significant
increase in successful course outcomes for the participating students. This reaffirms the
need to provide a social context in the learning experiences. This peer-led learning
strategy can serve as an effective model to achieve excellence in a wide range of
academic institutions.

Biography for Prof. Rosita Baez Galib

Rosita Baez Galib was a faculty member in the Department of Chemistry at the
University of Puerto Rico at Cayey (UPR Cayey) where she taught Chemistry for 23
years. She was Director of the General Natural Sciences Program at UPR Cayey.
Rosita Baez Galib is a pioneer in developing and implementing effective learning
communities with an emphasis on personalized and individualized learning experiences
and social support networks for students in different academic areas. She is the key
figure in designing and implementing the Chem-2-Chem program and the Student
Support Center (Centro de Apoyo al Estudiante) where advanced students offer tutoring
and mentoring to entering students.
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Araujo, Felix; UPR-RIO PIEDRAS, Natural Sciences; odiseus35@gmail.com
[Life/Biological Sciences]

Linkage Disequilibrium Mapping of Wing Color Patter n Genes in Heliconius
Butterflies

The purpose of this study is to assess the levels of linkage disequilibrium (LD) in two
populations of Heliconius erato butterflies belonging to a Peruvian hybrid zone.
Observing the extension of LD will allow us to get closer to the genes that are
responsible for the wing-colour pattern in Heliconius narrowing-down the candidate loci
with the possibility of identifying the genes involved in the generation of the wing-colour
pattern in Heliconius. In addition knowledge of how genomic variation is distributed in
wild populations of Heliconius butterflies will be achieved. The proposed study is based
on previous work were various genomic regions that are tightly linked to wing-color
pattern genes in Heliconius were identified and primers were generated from them
(Kapan, Flanagan et al. 2006). The same primer combinations are going to be used in
this research project for amplifications of genomic regions from individuals that are part
of two populations belonging to a Peruvian Hybrid zone. Amplifications will be cloned
and sequenced followed by an assessment of the basic level of LD within them and also
observation how the strength of LD is correlated with the length of the sequence. Finally
a comparison between LD levels between the two populations belonging to a Peruvian
Hybrid zone will be done.

Aviles, Edward, UPR-RIO PIEDRAS, Chemistry Department/Natural S;
edward.aviles@prlsamp.org

[Chemistry]

Chemical Modifications and Biological Evaluation of Marine Natural Products from
the Caribbean Sponge Hymeniacidon sp.

A series of known isocyanide amphilectane metabolites (1-3) from the Caribbean sponge
Hymeniacidon sp. has been isolated. The most abundant of these, compound 1,
exhibited potent activity against the malaria parasite P. falsiparum clone W2 (ICso value
of 14 ng/mL) and the bacterium M. tuberculosis H3;Rv (MIC values of 3.2 g/mL). It is
believed that the bioactivity of 1 is primarily due to the presence of the rare isonitrile
functionality. However, other functional groups in the amphilectane skeleton can affect
the potency of its bioactivity. For example, compound 1 has an exocyclic alkene which
can be converted to a secondary alcohol. Further reaction can lead to the addition of a
third isonitrile moiety. Chemical modifications of this compound will be carried out in
order to improve its antituberculosis and antimalarial activities.
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Betancourt, Jesuan; UPR-RIO PIEDRAS, CN- Physics; jesuansito@yahoo.com
[Physics]

Growth and optical properties of Si nanocrystals gr own in sputtered silicon nitride
films

Our project intends to grow and study the optical properties of silicon nanocrystals grown
in sputtered silicon nitride films. In the past years researchers in the hope of integrating
the current silicon technology with Si based optoelectronic devices has tried to solve by
different methods the physical inability of Si to act as a light emitter, one of these has
been to grow silicon nanocrystals embedded in a silicon dioxide matrix. However, the
luminescence of the Si nanocrystals embedded in a silicon dioxide matrix cannot be
tunned to wavelengths shorter than ~550nm. Recently, in search of a better and more
appropriate matrix for the nanocrystals, it has been demonstrated that a silicon nitride
matrix grown by plasma enhanced chemical vapor deposition can provide efficient
luminescence for a wider range of wavelengths.

Our research goal is to use sputtering technique to obtain silicon nanoparticles
embedded in silicon nitride films with highly efficient and stable photoluminescence at
wavelengths shorter than 550nm. This is of interest because of the industrial advantages
of sputtering over CVD technique. We will present our recent results for Si hanocrystals
synthesized by reactive sputtering of Si targets in a partial pressure of nitrogen.



Burgos, Juan; UPR-RIO PIEDRAS, natural sciences; jgb_fisikk@yahoo.com
[Physics]
Unstable Quantum Systems and Super-Radiance

Excited states of a quantum system are unstable and decay into the continuum. The
dynamics of the transmission of a quantum signal through a two-dimensional lattice with
open decay channels coupled to the continuum is treated by means of a discretized
effective non-Hermitian Hamiltonian. The energies and widths are treated as real and
imaginary parts of complex eingenvalues for the effective Hamiltonian. This coupling
through the continuum reorganizes the dynamics of the system, as a result the energy
widths of the intrinsic states are redistributed and very broad states are formed
absorbing a significant part of all the summed energy width. As a result these broad,
super-radiant states become highly unstable, with short lifetimes, while the remaining
states become trapped and long-lived. This notion of super-radiance was suggested by
Dicke, over fifty years ago, for systems pertaining to coherent states in quantum optics.
A sharp, sort of phase transition, between weak and strong coupling to the continuum is
considered for a two-dimensional open periodic lattice. Due to this continuum coupling a
sharp redistribution of energy widths occurs. The weak coupling limit corresponds to
isolated sharp resonances, whereas strong coupling corresponds to the collectivization
of widths and the formation of the short-lived Dicke state.

Cameron, Ana Raquel;, UPR-MAYAGUEZ, Engineering; ana02raquel@yahoo.com
[Chemistry]
Dispersion and Rheology of Silica Suspensions

Many silica solutions are used to make electronic substrates, thin film substrates,
electrical insulators, thermal insulators and humidity sensors. The objective of this
research is dispersing silica in agueous solutions at high salt concentration. Those
solutions were characterized using the dynamic light scattering (DLS) technique. The
size distribution curves gave an approximation of the size and polydispersity. These
solutions were mixed in a polymeric matrix, and characterized using rheological
measurements. The effect of dispersion method was studied and analyzed through
rheological tests.



Casanas, Barbara; UPR-RIO PIEDRAS, Natural Sciences/Chemistry;
barbie_montes@hotmail.com

[Chemistry]

Characterization Of Ferrocene Derivatives Intercala ted Into Zirconium Phosphate
Layers By Direct lon Exchange For Electrochemical A pplications

Zirconium bis(monohydrogen orthophosphate) monohydrate (Zr(HPOgy),-H,O, -ZrP) is
the best characterized zirconium phosphate (ZrP). The highly hydrated phase of the
layered ZrP is known as the 10.3 phase which is known to be an acidic ion exchanger
and it has been used for the immobilization of several photo- and redox-active
compounds. Among this redox compounds are the derivatives of ferrocene, an org
anometallic compound that has been used as electron mediator in amperometric
sensors. We have performed the synthesis of two derivatives of ferrocene by a Claisen-
Schmidt reaction and have completely characterized them. The direct intercalation
reaction of the two Ferrocene derivatives into 10.3 A ZrP was performed. The ferrocene
derivatives and the intercalated materials were characterized using IR spectroscopy, X-
ray powder diffraction and cyclic voltammetry. For the cyclic voltammetry experiments of
the intercalated materials we prepared modified carbon paste electrodes of the different
loading levels of the intercalated material to analyze their electrochemical behavior. We
will present the electrochemical characteristics of the unintercalated ferrocene
derivatives as well as those of the intercalated materials.

Contés-de Jesus, Enid; UPR-RIO PIEDRAS, Natural Sciences; enidcoli@gmail.com
[Chemistry]

The Use Of Rotating Disk-Slurry Electrode Technique For The Electrodeposition
Of Platinum Catalyst Supported On Carbon Nanotubes For Methanol Oxidation

A fuel cell is a device that produces electrical energy from the energy of a fuel
without the need of combustion. Direct methanol fuel cells (DMFC) are a type of fuel cell
that operates at low temperature and requires a catalyst, platinum or platinum alloys.
These catalysts are supported on different carbonaceous supports that meet the
requirements of electrical conductivity, surface area and corrosion resistance among
others. Carbon nanotubes (CNTs) have been studied because of their unique
characteristics, which might help to achieve a better dispersion and therefore a better
catalytic activity for methanol oxidation.

An acid reflux — gas phase oxidation purification method was applied for the
removal of iron and amorphous carbon from the nanotubes followed by filtration and
heat treatment. As a pretreatment, a sample of single wall carbon nanotubes (SWCNTS)
was suspended in H,SO4 and sonicated for 10 - 24 hours. The rotating disk-slurry



electrode (RoDSE) technique was used to perform the electrodeposition of platinum
nanoparticles from the salt K,PtCls. The resultant slurry was filtered and air dried. The
purification of SWCNTs and the Pt electrodepositions were characterized by infrared
spectroscopy (IR), x-ray photoelectron spectroscopy (XPS), and transmission electron
microscopy (TEM) and cyclic voltammetry (CV).

Delgado, Manuel, UPR-RIO PIEDRAS, Natural Sciences/Biology;
manuel_delgadol@hotmail.com

[Life/Biological Sciences]

Chronic exposure of human macrophages in vitro to m orphine and methadone
induces a putative tolerant/dependent state

We have shown previously that whereas acute exposure of cultured murine peritoneal
macrophages inhibits phagocytosis, chronic exposure results in a putative
tolerant/dependent state. We now report similar observations using human cultured
monocyte-derived macrophages (hMDM) from a control population and from methadone
patients.  With hMDM, acute exposure to morphine and methadone inhibited
phagocytosis in a dose-dependent manner. In contrast, chronic exposure resulted in
eventual normalization of phagocytosis, indicating that a putative tolerant state to the
opiates had developed. When opiates were withdrawn from chronically-exposed,
tolerized hMDM, phagocytosis was once again depressed. The duration of withdrawal-
induced depression lasted several hours, which is much longer than evidenced
previously with murine macrophages. These data identify well with various in vivo
studies on immune effects of opiate withdrawal;, and, in so-doing, supplement ongoing
speculation that opiate withdrawal is likely to have serious impact on host defenses of
street heroin addicts.

Diaz, Agustin; UPR-RIO PIEDRAS, CHEMISTRY/NATURAL SCIENCE;
agustinl43pr@gmail.com

[Chemistry]

Intercalation of water soluble fullerene into inorg anic layered materials for drug
delivery applications

Fullerenes (Cgp) have potential for biomedical applications but their lack of solubility
reduces considerably their usefulness. Among the applications of the fullerenes are their
uses as: HIV-protease inhibitor, antitumor, antibiotic, and neuroprotective agent, among
others. In order to exploit the biological potential of Cgg it is necessary to find a way to
solubilize it. Water solubility is strongly desirable in any drug, in order to be administrated
in the agueous environment of the biological system. Our approach is to find a way to
transport Cgp In an aqueous system. We are using two different types of inorganic



layered material known as zirconium phosphates (ZrP) and layered double hydroxides
(LDH) as vehicle. ZrP are cation exchangers and LDH are anions exchangers and both
posses the capacity to incorporate molecules with different sizes between their layers.
Commonly, non-ionic molecules do not intercalate directly into ZrP and LDH, due to the
lack of electrostatic interaction with the charged layers. The diversity of molecules that
can be intercalated into LDH and ZrP could be increased by the modification of the
internal galleries of the materials with different types of species such as cyclodextrins
(CD). Another approach that could be used to intercalate Cg into the layered materials
could be achieved by modifying the surface of the Cgo to impart it an ionic character.
These kinds of modifications open the window of possible guest molecules with the
potential to be intercalated into restricted geometries. The results of the modifications
and intercalation of the material will be presented.
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Diaz, Yisaira; UPR-RIO PIEDRAS, Programa Graduado de Quimica;
yisaira.diaz@prlsamp.org

[Chemistry]

One of the most recent therapies discovered early in 1900s and still under
investigation is the Photodynamic Therapy. This therapy involves a tumor-localizing
drug, called photosensitizer, molecular oxygen and visible light to produce selective
tumor necrosis.However, ninety per cent of human cancers are solids tumors that
present low overall level of oxygen than normal tissues and/or areas extremely hypoxic®.
If photosensitizes were localized inside of the solid tumors, singlet oxygen would not be
the reactive species that cause tumor death because of the low O, concentration. In
this case, a photoreductive molecule with a nearly equal or more positive redox potential
than oxygen could be used as bioreductive drugs to produce a therapeutic effect.

Recently we demonstrated that photolysis of anaerobic mixtures containing either
aluminium phthalocyanine tetrasulfonate, chlorin €6, pheophorbide-a or a novel
tetracationic phthalocyanine derivative in the presence of the quinones diaziquinone,
carboquinone or 2,5-dicloro-diaziridinyl-1,4-benzoquinone produces quinone-DNA
covalent adducts. Actually, the quinone-dye couple pheophorbide-a and carboquinone
(PHEO-CARBOQ) produced highest cross-links percentages between DNA and the

% Brown, J. M., Exploiting the hypoxic cancer calitechanisms and therapeutic strategidol. Med. Today(2000)
6, 157-162.



photoreduced quinone than the others quinone-dyes couples studied. These
observations suggest the possibility that these dyes could induce cell death in hypoxic
regions of tumors if aziridinylquinones are able to react with the excited states of these
dyes under hypoxia. In this work, we are focus on the singlet excited state photophysics
of PHEO and its interactions with CARBOQ, DNA and purines nucleotide Guanosine
Guanosine and Adenosine. This knowledge will be useful to understand the mechanism
the throughout CARBOQ produce DNA photoadduct.

Enriquez, Yanira; UPR-RIO PIEDRAS, Quimica; yanira.enriquez@gmail.com
[Chemistry]
Spectrophotometric Characterization of Novel Ferroc ene Derivatives

The organometallic compound Ferrocene, consists of two cyclopentadienyl rings
oppositely bound around the central atom. This type of compound is also known as a
sandwich compound. Ferrocene countless derivatives, including both mono and
disubstituted derivatives, extend the range of possibilities for study. These ferrocene
derivatives have been used as inhibitors of Topoisomerases |, redox mediators in
enzyme reactions, and as electrochemical labels in biosensors. Our work consists in the
spectrophotometric characterization of a series of novel ferrocene derivatives prepared
from Acetyl Ferrocene using the Claisen-Schmitz reactions. These derivatives have
similar structures but differ in the functional groups in the benzene ring. *H-NMR, **C-
NMR and FT-IR characterization has already been done. Our objective is to use
spectrophotometric analysis to study the behavior of these compounds when light is
applied and to explore their potential application as catalysts, mediators or
photoelectroactive labels. The solutions for the ferrocene derivatives were prepared over
arange of 1 x 10° M 1 x 10 M using acetonitrile as the solvent. The experiments
were run in triplicates over a range of -1100nm -190nm. The UV-Vis spectra
showed some bands representative of the functional groups in study and other bands
whose assignment is under study.

Flores, Giselle; UPR-RIO PIEDRAS, Chemistry; giselle_mflores@yahoo.com
[Chemistry]

Mechanism of Moisture Induced Solid Phase Aggregati on of Pharmaceutical
Proteins

Solid protein pharmaceuticals often suffer from instability problems hampering
their successful therapeutic application. Upon storage, proteins may become partially
hydrated and detrimental moisture-induced aggregation is observed'. The extent of
protein aggregation has been related to the amount of water sorbed and often a bell-
shaped curve is observed when plotting the amount of aggregates formed versus the



relative humidity used to incubate the protein. One frequently formulated hypothesis in
this context is that partial hydration influences protein dynamics and thus unfolding in the
solid state’®. Simply put, increased hydration leads to increased protein dynamics
allowing for unfolding and aggregation. The decrease in protein aggregation at very high
relative humidity in this model is explained by protein refolding. However, thus far, no
solid data on protein structure in partially hydrated states after incubation under defined
humidity conditions have been published and thus the hypothesis has not verified.

To test the hypothesis, lyophilized insulin powder was incubated in humidity
chambers at various relative humidities. Formation of buffer insoluble aggregates was
monitored for these samples for weeks. To detect unfolding/refolding events occurring
to the solid protein powder, these were subjected to analysis by Fourier-transform
infrared spectroscopy and Circular Dichroism (CD) after 48 h of incubation (after this
time the system is in complete equilibrium). We employed an FTIR-microscope using a
diamond cell to avoid exposing the moist protein powders to the high pressure
encountered in the formation of a KBr pellets usually employed in such studies on solid
protein powders. Furthermore, to avoid artifacts by water vapor and sorbed water, the
amide Il region (1220-1330 cm™) was used. Results obtained show that insulin forms
aggregates upon storage in humidity chambers. Preliminary analysis of the FTIR data
currently point in the direction that the hypothesis explaining the bell-shaped curve is
correct, but further experiments are currently ongoing to verify this including experiments
such as H/D exchange.

Garcia Maldonado, Maria del Mar ; UPR, Rio Piedras Campus, Chemistry Graduate
Program ; maria.garcia@prlsamp.org

RNA interference: knockdown of postranscriptional g ene expression

RNA interference (RNAI) is a mechanism for regulation of gene expression in which ds-
RNA inhibits the expression of genes with complementary nucleotides sequences.
RNAI is a breakthrough in molecular biology due to the endless applications. RNAI can
be found in nature or can be induced in eukaryotes as diverse as yeast and mammals.
Experiments have been done to determine the gene silencing mechanism by double
stranded RNA (dsRNA). In human'’s cells, results show that long dsRNA are converted
by Dicer in RNA duplex of about 21 nucleotides length without ATP dependence. In
addition, it has been found that a protein complex called RISC, which includes the
RNAse Il endonuclease Dicer, the binding protein TRBP, and Argonate2 perform the
gene silencing. There are variations in the RNA silencing pathway depending from the
dsRNA source, the complementarily of the antisense strand with the target, and
depending of the organism. The gene silencing mechanism has been applied in living
organisms, including humans. Different diseases proteins were successfully inhibited.
The presentation will be focused on the human RNAi mechanism. Applications like
targeting of the terminal sequences of the Severe Acute Respiratory Syndrome (SARS),
the treatment against Apolipoprotein B mRNA to decrease serum cholesterol levels and
LDL, and the gene silencing in plants also will be discussed.



Gonzalez, Rosalyn; UPR-RIO PIEDRAS, Biology; rosalyn.gonzalez@gmail.com
[Life/Biological Sciences]

Effects Of The Relocation Of S tr Sequences On Targeting Somatic
Hypermutation And Class Switch Recombination

Somatic hypermutation (SHM) and class switch recombination (CSR) mechanisms allow
B cells to create diverse antigen-specific antibodies. SHM involves the enzyme
activation-induced cytidine deaminase (AID) to create point mutations within the antibody
VDJ region while CSR involves AID to initiate deletional recombination between switch
(S) region sequences located downstream of the VDJ region. It is still not known how
AID targets mutation to the VDJ and genetic recombination to the S region. Switch
regions contain a high density of AID recognition sequences whereas V regions have
lower densities of AID recognition sequences. To attempt to identify the function of S ,
by the relocation of S sequences, a construct was made that inserts a segment of the
S tandem repeat region (S TR) sequences containing a high density of AID sites into
the VDJ region. This project will try to determine whether this insertion (SVDJ) can
induce recombination or change the frequency of SHM in the VDJ region. To test this, B
cells from transgenic mice, “switch V", will be stimulated with lipopolysaccharide to
induce switching. PCR followed by sequencing will be used to amplify the VDJ in order
to study SHM events and to amplify possible SVDJto S recombination events to study
CSR. The data will be compared with mice that lack only the S TR insertion, but are
otherwise identical. Potential results such as an increase in SHM within the V region, or
CSR events involving the inserted switch fragment will be discussed.

Hernandez, Pablo J; UPR-RIO PIEDRAS, NATURAL SCIENCES/BIOLOGY;
pablo.hernandez@prisamp.org

[Life/Biological Sciences]

Biodiversity Of Benthic Macroinvertebrates In Puert o Rican Stream: The Effect Of
Land Use

The importance of land use in determining stream physicochemistry and in influencing
biotic community composition is well established. However, we have limited information
on how land use impacts stream communities in tropical regions. Here, we studied this
relationship in Puerto Rican streams to (a) assess the diversity and abundance of
macroinvertebrates and their relation to land use, and (b) explore which taxa could be
potential bioindicators of stream health. Samples were collected from streams around
the island at low elevations (mostly <250 m.a.s.l.) during 2006 and 2007. Invertebrates
were collected from micro-habitats (e.g., leaf accumulations, wood, cobbles) in riffles and
water quality was determined at each location and sampling date. Overall, we found
Tarebia granifera (Mollusca) and Leptophlebidae (Ephemeroptera) in high abundance at
most sites. In contrast, Atya spp. and Macrobrachium spp. (Decapoda) were observed
in low abundance at most streams. Our study indicated that less impacted streams had



high diversity (i.e., Shannon index) and macroinvertebrates were distributed more
equitably among sites than in impacted streams. Of all taxa found, several aquatic insect
families showed some potential for use as bioindicators. The families, Baetidae,
Libellulidae, Polycentropodidae, Hydropsychidae and Helicopsychidae were found only
in less impacted streams.

Hernandez, Mariely; UPR-RIO PIEDRAS, Ciencias Naturales;
mari_angeli_3317@hotmail.com

[Mathematics]

Exact and Approximate Posterior Moments for a Norma | Location Parameter

The normal location parameter are of the form of the firts and second posterior
moments. The exact and approximate are given by the prior distribution of the double
exponential or the Student t. The explicit analytical form of the posterior density and the
posterior moment are parameters derived for a normal conjugate. In general, if an
arbitrary location family is assumed with a normal prior for the location parameters,
explicit form for the posterior mean and variance. This result will provide an insight into
Bayesian analysis for normal location parameter.

Hernandez, Griselle; UPR-RIO PIEDRAS, Natural Sciene; griselle.h.c@gmail.com
[Chemistry]
Polymer Modified Glassy Carbon Electrode for Determ  ination for Fe(ll) lons

The development of sensors for the determination of toxic metal ions in food
samples and environmental sites is important. Our research goal is the development of
an electrochemical sensor for the determination of Fe(ll) metal ions. To accomplish this
goal, we plan to use polystyrene-modified carbon electrode surfaces as the platform for
the construction of metal ions sensor. We will anchor 5-amino-1,10-phenanthroline
ligands onto these surfaces and entrap the Fe(ll) ions. The complex reaction will be
followed electrochemically using Osteryoung Square Voltammetry. The 5-amino-1,10-
phenanthroline complex was characterized by Cyclic Voltammetry in 5 x 10 M Fe/HH
solution, using glassy carbon electrodes, Ag/AgCl and Nichrome as working, reference
and auxiliary electrode respectively. UV-VIS spectroscopy was used to follow the
complex formation.

We synthesized polystyrene bifuncionalized (-COOH) with molecular weight
24,710 g/mol and it was characterized by HPLC-SEC, Titration and FT-IR techniques.
The glassy carbon electrode was modified with the polymer by the spin coating
technique after which the 5-amino-1,10-phenanthroline ligand was anchored. The
formation of Fe(ll)-5Aphen complex at the surface was detected by Osteryoung Square
Voltammetry. In a future, we expect to study the sensor response as function of the



amount of ligand, the immobilization time, the ion exposure time, the buffer type and the
pH. Also we will construct the calibration plot to determine the sensor detection limit.
We expect to develop a general sensor platform to detect other ions in solutions.

Hernandez, Dionne; UPR-RIO PIEDRAS, Ciencias Naturales;
hernandez_dionne@hotmail.com

[Chemistry]

Photophysics And Photochemistry Of Imipramine, Desi mipramine  And

Clomipramine In Several Solvents: A Fluorescence, 2 66 Nm Laser Flash And
Theoretical Study

Imipramine (IPA) and its derivatives are widely used for treatment of mental disorders.
As part of our ongoing study on the photophysical and photochemical characterization of
tricyclic antidepressants (TCAs), we measured the photophysical properties of IPA,
desimipramine (DIPA) and clomipramine (CIPA) in different solvents. The electronic
configurations for the ground and the first excited singlet states were calculated using
the AM1/RHF/CI and the AM1/RHF/HE semiempirical quantum theoretical methods,
respectively. The ground state properties are solvent independent, while the emission
maxima are red-shifted with increasing solvent polarity/polarizability. However, the
fluorescence quantum yield is relatively low in all the tested solvents ( < 0.02). The
smallest fluorescence quantum yields always correspond to the chlorinated derivative.
The primary transient’s intermediates produced by 266 nm high intensity laser photolysis
are the solvated electron and the corresponding radical cation, with a negligible
contribution of triplet-triplet absorption. The photoionization quantum yield for IPA and
DIPA has an upper limit of 0.03, while for CIPA it is not larger than 0.01. In the
photosensitization studies with different ketones, electron transfer was observed only for
benzophenone (BP). The photophysical properties determined for the primary
transients generated with 266 nm laser flash are consistent with the photodamaging
effects generated through a limited Type | radical mechanism. The good correlation
between the low phototoxicity and the magnitude of the corresponding triplet quantum
yield provides further evidence on the potential involvement of this transient in the
photodamaging effects of these TCAs.



Hidalgo, Ruth; UPR-MAYAGUEZ, Mechanical Engineering; hidalgo.ruth@gmail.com
[Engineering]

Fabrication and Characterization of Al/AIB2 Composi tes for Machinery Subject to
Lunar Regolith Abrasion

A new series of high strength, lightweight aluminum matrix composites reinforced with
AIB2 particles are being developed for machinery parts intended for lunar surface
operations. Volume fractions of hard diborides can offset the deleterious abrasion
caused by regolith, expanding the lifetime of that machinery part. The interactive effect of
copper and magnesium on the composite wear behavior and microstructure is analyzed.
This research is intended to establish the optimal manufacturing conditions based on
two parameters: base chemical composition and heat treatment parameters.
Microhardness tests as well as pin-on-disk wear experiments are used to simulate the
composite response in service. Complementary techniques will permit developing a
model to predict the material wear response as a function of the volume fraction of
phases present and the composite chemical composition.

Lopez, Ivan Joel; UPR-RIO PIEDRAS, Physics/Natural Sciences;
Ilvan.lopez@prisamp.org

[Physics]
Relaxation Processes and Glass Transition in Polyme  r Filled with Nanoparticles

We report the results of the investigations of the influence of filling of polymer with
Aerosil nanosize particles on the glass transition and dynamics of the - and the -
relaxation processes in poly(n-octyl methacrylate) by dielectric spectroscopy and
differential scanning calorimetry (DSC). The polymer was filled with hydrophilic and
hydrophobic Aerosil particles of 12 nm diameter. In filled polymers the characteristic
frequency of the alpha-process was shifted to higher frequencies in comparison with
pure bulk polymer at the same temperature. This suggests that the filling of the polymer
with nanopatrticles has resulted in the shift of its glass transition temperature Tg. This
change in Tg was mainly due to the existence of a developed solid particle-polymer
interface and the difference in the dynamic behavior of the polymer in the surface layers
at this interface compared to the bulk behavior. This result was in agreement with DSC
experiments.



Marrero, Maruiz; UIA-METRO, Natural Science; mmaruiz@hotmail.com
[Chemistry]
Determination of radionuclides in sediments and sur face water of Tampa Bay

This environmental science investigation examined sediment and water samples
collected from Emerson Point, Florida as part of a larger on-going aquatic
radiogeochemistry investigation of Tampa Bay area sediments, waters, and oyster
shells. It is anticipated that through the years environmental conditions have changed at
Emerson Point. Cs-137 and Be-7 activities, trace elements concentrations and grain-
size distributions have been determined for sediment samples that were obtained from a
mangrove region at Emerson Point using a core liner. Grain-size analysis was
conducted in order to examine the impact of particle size on radionuclide retention in the
aquatic sediments. Surface water sampling was collected and analyzed for Ra isotopes
using a delayed coincidence counter and gamma spectrometer. Cs-137 and Be-7
activities were determined using two low background well configuration gamma
detectors. Radiogeochemical results from this research project will be utilized to help
construct a historical record of contaminants at the study site. This information will also
be used to provide information regarding historical regional climate and terrestrial land
use changes.

Mendez, Jessica; UPR-RIO PIEDRAS, Chemistry; yckmendezm@yahoo.com
[Chemistry]

There has been growing interest in the development of fuel cells to power drug
delivery devices for biomedical applications. However, there is a generally observed loss
in fuel cell durability when enzymes are employed to catalyze these “biofuel cells” redox
reactions. The overall goal of this research project is to understand the factors
responsible for the decrease in biofuel cell durability and how these can be prevented
thus leading to the development of durable biofuel cells. In this work, we had non-
covalently immobilized the enzyme alcohol dehydrogenase (ADH) on diamond
nanoparticles of 5 nm. Adsorption behaviors and biophysical characterization of ADH at
different loading densities and pH’s were studied. The Langmuir adsorptions isotherms
revealed a pH dependence, dependant on the charges of both, ADH and DNP.
Characterization of the absorbed protein on DNP surface was done by FT-IR, XPS, SEM
and TEM. Furthermore, the activity of the immobilized enzyme at different loading
densities was also determined. It was found that the enzyme retains its activity after
physical adsorption on DNP and that the enzymatic activity is dependent on the surface
coverage. A release profile was performed at different pH’s, which demonstrates that the
absorption was not irreversible. Therefore, future experiments will include covalent
immobilization of the enzyme and additional biophysical characterization in order to
determinate the mechanism of biofuel cells destabilization.



Nieves, Karinel; UPR-RIO PIEDRAS, Naturales; lenirak20@gmail.com
[Chemistry]

Hydration of Alkynes: Gold (I) and Mercury (Il) — C atalyzed Transformations of
Alkynes into Alkanones

The procedure with mecury (ll) triflate or gold (I) as catalyst for the hydration of alkynes
is described. The reaction takes place using tert-butyl alcohol or water in acetonitrile
under mild conditions, without the presence of a Brgnsted acid.

Pagan, Miraida; UPR-RIO PIEDRAS, Chemistry-Natural Science;
mipaca640@yahoo.com

[Chemistry]

Role of protein structural dynamics in regulating t he catalytic mechanism of
Subtilisin-like proteases.

Subtilisin-like proteases constitute one of the principal structural classes of enzymes
belonging to the serine protease family. Members of this enzyme class are directly
involved in the regulation of several metabolic processes and in the development of
various diseases (e.g. obesity, type 2-diabets and cancer) when their enzymatic
activities become deregulated. While at the biochemical level, many of the active-site
chemical and structural elements involved in the catalytic mechanism of this class of
enzymes are known, the molecular factors responsible for their catalytic regulation
remain unknown. Although it has been suggested that the enzyme’s intrinsic structural
dynamics might be a critical variable involved in regulating the catalytic cycle of these
enzymes; the structural molecular mechanisms by which this phenomena occur remain
unknown. The goal of this investigation is to determine the molecular factors,
biochemical, and biophysical mechanisms responsible for the regulation of protease
function and how it can become deregulated by molecular factors thus leading to chronic
diseases. In particular, we want to determine the molecular mechanisms by which
structural dynamics influence catalysis in subtilisin-like proteases.

Pantoja-Feliciano, Ida; UPR-RIO PIEDRAS, Biologia; idapantoja@gmail.com
[Life/Biological Sciences]

Selection for Antibiotic Resistance Genes by Animal Domestication Practices
Tetracycline is one of the most common antibiotics that have been used in humans and
animals. It acts on a broad spectrum of bacteria, inhibiting protein synthesis. TetM is one

of the tetracycline resistance determinants that confer ribosomal protection. Previous
studies have demonstrated that domesticated animals can carry bacterial antibiotic



resistance genes, but there are no studies assessing the presence of resistance in
animals with no exposure to antibiotics.

Mona Island in Puerto Rico is not inhabited by humans and has a population of feral
goats and pigs that arrived in the colonial times that have remained undomesticated.
The aim of this study was to compare the prevalence of tetracycline resistance genes in
intestinal bacteria from farm and feral goats. Fecal DNA from 45 feral goats and 25 farm
goats was subject to PCR amplification of 16SrDNA and TetM genes. As high as 44%
of domesticated animals and none of the feral animals carried TetM resistance genes in
fecal bacteria. We conclude that farm practices — including use of antibiotics — might be
selecting antibiotic resistance determinants that would otherwise be absent from
intestinal bacterial ecosystems.

Pinero, Fernando; UPR-RIO PIEDRAS, Natural Sciences;
fernando.pinero@prlsamp.org

[Mathematics]
Some Applications of Coding Theory

This poster presents one of the most fundamental applications of a Algebra to a part of
our technology which is fundamental to our current way of life. One of our modern
marvels is our enormous capacity of instantaneous communication. This poster will
present how Algebra, which is a part of pure mathematics, has an impact on our modern
communications.

Reyes, Evlin; UIA-METROPOLITANO, Natural Science/Science and Te;
minnie_the_rat@yahoo.com

[Chemistry]

Platinum surfaces modified with 3-mercaptopropionic acid, and 16-
Mercaptohexadecanoic acid at different conditions:

Platinum surfaces have been modified chemically with mercapto compounds. SAMs of
3-mercaptopropionic acid (HSC,H,COOH, 3-MPA) and 16-mercaptohexadecanoic acid
(HSC15H30,CO2H, 16-MHDA) were formed at Pt surfaces using solutions 1.0 mM of the
modifiers in ethanol. The exposure time of Pt surfaces in the modifiers solutions were of
3, 6, 12, and 24 hours. The modified platinum surfaces have been characterized by
cyclic voltammetry using a 2.5 mM K3Fe(CN)g in 0.1 M KCI solution. This redox system
was chosen to study effects on the charge transfer processes. Electrochemical
impedance spectroscopy was used as an additional electrochemical tool, to study this
modified platinum surfaces. This technique was useful in the determination of the
pinholes formed on the modified platinum surfaces. As part of an application, the
modified surfaces will be followed by a chemical derivatization with some proteins in
order to form a proteins surface organized for a later use.



Reyes, Damian; UPR-MAYAGUEZ, Ingenieria Quimica; reyes.damian@gmail.com
[Engineering]

Bifunctional Materials for the Catalytic Conversion of Cellulose into Soluble
Feedstocks: A Sustainable Source of Renewable Biore  finery Feedstock

The work presented here focuses on the development of Nanostructured Catalytic
Materials with enhanced performance for applications in alternative fuel generation and
production of fine chemicals from renewable resources. Specifically we are currently
developing bifunctional nanostructured materials for the catalytic conversion of cellulose
into sugar alcohols that can be used as a sustainable source of renewable biorefinery
feedstock. The catalytic conversion of lignocellulosic biomass into intermediates that
can be used to produce fuels and high-value chemicals, as well as substitutes for
petroleum-based feedstocks, in an integrated biorefinery is a novel technology that can
help meet the growing energy demand while dramatically reducing greenhouse gas
emissions. Preliminary results including catalytic performance (activity and selectivity);
changes in crystal structure and morphology as studied with XRD, FTIR, and SEM; and
catalyst characterization including BET, XRD, SEM, and FTIR will be presented.

Rivera, Manuel, UPR-RIO PIEDRAS, physics/Natural Sciences;
manuel.rivera@prisamp.org

[Physics]
Molecular relaxation of liquid crystal in a quasi-o ne dimensional system

This research project aims at determining dynamic relaxation times of liquid
crystals, specifically  4’-pentyl-4-byphenyl-carbonitrile  (5¢cb) and  4’-octyl-4-
biphenylcarbonitrile (8cb).  These relaxation times are to be studied under various
circumstances, such as nano-confinement and chemically treated substrates, and will be
compared to the bulk characteristic relaxation times. The main variable will be pore size
of confinement (utilizing porous silica) but will not be restricted to it. Other variables will
be determined based on results. The method to be employed is Broadband Dielectric
Spectroscopy (BDS) which can determine with high precision relaxation times of the
orders 10 to 10 *. Within this range both characteristic relaxation times, collective and
individual, may be determined.



Ruiz, Francheska; UPR-RIO PIEDRAS, Ciencias Naturales;
francheska.ruiz@prlsamp.org

[Life/Biological Sciences]

The Effect of the Light Environment on Population s ize of the Epiphytic Herb,
Lepanthes rupestris (Orchidaceae)

The amount of light received by an individual within a population is one of the
dense-dependent factors that regulate growth, survival and reproduction of that
individual. For the metapopulation of the orchid Lepanthes rupestris we wanted to
determine if light was an important variable in determining colonization and extinction
rates and ultimately population size. This metapopulation is found along a section of
1000m of the Quebrada Sonadora in the Experimental Forest of Luquillo. To determine
the amount of light received by the subpopulations, we took hemispherical photos of all
191 which were colonized. @ We calculated five different light indices for all
subpopulations (ISF, DSF, GSF, visky y LAI). Using these light indices we found that
this population does not present a normal distribution with respect to light, that the
amount of light received by the subpopulation is relatively small and that there is no
linear correlation between light and population size. The only pattern that showed any
consistency was the reduction in population size with the increase of light, which can be
used to suggest that there is a threshold of light that this population of orchid can
withstand. To be able to reach more concrete conclusions it is necessary to conduct
additional studies to determine which other parameters of light are affecting population
size, like the variability of light throughout the day and the actual light received by the
population.

Soto, Denisse; UPR-MAYAGUEZ, Chemical Engineering; denisse.soto@gmail.com
[Chemistry]

Study Of Brownian And Neél Relaxation In Magnetic S pheres Particles

The magnetization of ferrofluids can relax by two different mechanisms, Brownian and
Neél relaxation. Brownian relaxation is due to rotational diffusion of the whole particle
and Neél relaxation is caused by the reorientation of the magnetization vector inside the
magnetic core against an energy barrier. An algorithm to simulate the rotational
Brownian motion of magnetized spheres particles on dilute suspension limit, has been
developed. A magnetic field in z direction is applied. Langevin angular moment equation
was used in order to derived average magnetization. Alghorithm results show an
agreement with the Langevine function.



Suazo, Damaris; UPR-RIO PIEDRAS, Natural Science; damaris.suazo@prlsamp.org
[Chemistry]
Platinum Surface Decorated with Ruthenium a Model f  or Methanol Oxidation

A fuel cell is an electrochemical energy conversion devise that convert chemical energy
directly into electrical energy with high efficiency, low emission of pollutants and are
extremely attractive as power sources for mobile, stationary and portable applications.
To achieve the electrooxidation of methanol as the fuel for the fuel cell, Pt-based
electrodes are commonly used as electrocatalyst for low temperature fuel cells.
However, in the electrooxidation reaction occurring at the fuel cell anode, adsorbed CO
poisons the catalyst surface and significantly reduces the fuel cell performance.
Therefore, as is well-known, the addition of Ru to Pt increases the “CO-tolerance” of
platinum in direct methanol oxidation fuel cells (DMFCs). For this reason, we propose to
decorate Pt surfaces with Ru to minimize this effect. To study the electrooxidation of
methanol and the platinum surface different electrochemistry and surface analysis
techniques were carry-out.

Vallejo, Pamela; UPR-RIO PIEDRAS, CN-Quimica; palamarie@gmail.com
[Chemistry]
Photoluminescent nc-Si Nanoprobes for Cellular Imag ing

We will report on the preparation of nanocrystalline silicon suspensions and their use for
the imaging of dynamic cellular processes. The silicon nanopatrticles are synthesized by
a top-down technique in which silicon wafers are electrochemically etched with a
water:HF:Ethanol solution and by following the protocols applicable to the synthesis of
Porous Silicon. The prepared nanoporous structures are then sonicated to obtain silicon
nanoclusters in ethanoic solution. The nanoclusters are then implanted in the living
tissue by using the gene gun delivery technique and the stability of the
photoluminescence of the nanoclusters is analyzed. Preliminary tests of the applicability
of the silicon nanoclusters as photoluminescent bionanomarkers will be presented.



